Background Exclusive breastfeeding is the best start an infant can receive. However, in many high-income countries breastfeeding rates are low and this may be a reflection of social norms which in turn may be influenced by the media. This study therefore explored the portrayal of infant feeding in women's general interest magazines.
Introduction
The benefits of breastfeeding are widely acknowledged including the reduction in risks associated with gastrointestinal disease and respiratory tract infections for infants 1 and a wide range of benefits for mothers. 2 -4 Exclusive breastfeeding is recommended for the first 6 months of life with continued complementary breastfeeding for 2 years or longer if possible. 5 -7 Changes to infant feeding practices have been observed in the last century with a move away from breastfeeding with globally ,37% of babies being exclusively breastfed till 6 months. 8 Exclusive breastfeeding rates vary between countries with 69% of babies in Britain being breastfed at birth, 46% at 1-week old, reducing to 23% at 6 weeks and 1% at 6 months. 9 However, it is not always possible to breastfeed due to physiological or medical reasons. Other factors may also influence a woman's infant feeding decisions including age, deprivation, social support and whether women feel comfortable breastfeeding in public. 9 External influencers include media portrayal of formula feeding as the norm, commercial promotion of infant formula, infant formula coupons for free or discounted formula and television and magazine advertising. 4 Social cognition is the process by which an individual understands the social world. Within social cognitive theory health-related behaviors are affected by the interactions between the individual and the external environment. In particular the notion of self-efficacy is identified as important and can be developed by observational learning via role modeling. 10 Media communication helps to create or reinforce ideas about what is 'normal' in society 11 and therefore imagery and text may role model the norms in society. Market research has identified that following television, magazines are one of the most influential sources of advertising 12 with a market survey reporting that three in five people believed magazines influenced their purchasing decisions. 13 The British public are the third biggest spenders per head on magazines in the European Union (EU) and it is estimated that magazines reach 89% of women. 12 Magazines are an important source of health and lifestyle information for pregnant women 14, 15 and so it is plausible that mass media content can influence health decision-making. 16 Different genres of magazines and media will place a differing emphasis on infant feeding. Studies of parenting magazines from 1997 to 2003 in the USA found breastfeeding articles more prevalent when compared with formula feeding. 17 In contrast, a study on the portrayal of infant feeding in British newspapers and television found bottle-feeding more frequently represented. Breastfeeding was identified as more problematic than bottle-feeding and associated with celebrity and middle class women. 11 However, the existing research related to media representation of infant feeding reveals a paucity of evidence of how women's general interest magazines portray infant feeding. Therefore, the aim of this study was to carry out a content analysis of British and Irish women's general interest magazines with reference to infant feeding.
Methods
Sales figures for 2013 from the top 100 best-selling magazines for Britain and Ireland in the Women's Weeklies category supplied by the Audit Bureau of Circulations were obtained from betterretailing.com. From these data, we selected the five most popular magazines that targeted women in the 15 -50 age group 18 which were OK!, Take a Break, Closer, New! and Chat.
18
Infant feeding was defined as breast feeding, bottle-feeding or formula feeding. All magazines were reviewed twice and any written references or images related to infant feeding were recorded in an excel spreadsheet. Content was classified using five different categories as detailed in Table 1 .
Codes were generated after a preliminary review of the data and revising them as greater familiarity with the data was achieved. 19 References to breastfeeding and formula or bottle-feeding were coded as either positive or negative. Articles that contained references to either method of infant feeding but were not specifically framed in a positive or negative way, were coded as 'neither positive nor negative towards the mechanism of feeding'. Articles related to both breast and formula feeding were coded as 'positive for a combination of the 2 methods'. References to 'bottle feeding' could mean formula milk or expressed breast milk, and if not explicitly stated as expressed breast milk, such references were coded as formula feeding. 20 For the quantitative content analysis, the frequency of each code was recorded per magazine title. Descriptive statistical analysis was performed. The two main a priori themes for the qualitative content analysis were the drivers and barriers to breast feeding; however, a combined deductive-inductive approach was adopted for the thematic analysis framework to allow for the identification of emergent themes. These themes were further categorized into sub-themes using both semantic (surface meanings) and latent (underlying ideas and assumptions). An interpretative analysis involved a description of the identified theme and the context and meanings attached to themes and sub-themes. 21 To minimize researcher subjectivity in the coding, 10% (n ¼ 6) of the sample was independently validated by two other researchers. In the six validated magazines there were 17 infant feeding references and there was concordance between the investigator and validators in 82.4% (n ¼ 14) of these articles. Where the codes or themes were disputed they were discussed before a final decision on the coding was agreed upon.
Results

Overview
Fifty-eight magazines were included in the analysis, of which 72.4% (n ¼ 42) contained references to infant feeding. As detailed in Table 2 , a total of 90 references were made to infant feeding. Of these 44 related to breastfeeding, 44 to formula feeding and 2 referred to both breastfeeding and formula feeding in the same article. The average number of references to infant feeding per magazine was 1.5 and the range was 0 -5 per magazine. Most references to infant feeding were in New!, with 25 references across 11 issues and the magazine with the least was Chat with 8 references across 12 issues. OK!, Take a Break and Closer had 24, 16 and 17 references, respectively.
Positive and negative references to breast and formula feeding
Of the 44 breastfeeding references 32 referred to breastfeeding in a positive way, for example, stating how breastfeeding can help mothers to lose weight gained during pregnancy in a natural and healthy way (Closer issue 594, 3 May 2014, p. 32 and New! Issue 566, 14 April 2014, p. 29). Eleven negative breastfeeding references were coded for example, not being able to breastfeed due to mastocytosis (Chat issue 20, 15 May, p. 58) or sagittal synostosis (Chat issue 21, 22 May, p. 26). Two articles made reference to breastfeeding in a way that was neither positive nor negative, for example one article was a 'real life' story from a woman diagnosed with a brain tumor (Take a Break issue 16, 17 April, p. 49). She described how she breastfed her child even though she was weak and tired.
Formula feeding was identified in 48.9% (n ¼ 44) of the references. The majority of these (81.4%, n ¼ 35) were positive references. A small minority (4.5%, n ¼ 2) portrayed formula feeding negatively for example due to cost (Closer issue 592,19 April, p. 18).
Category of article Figure 1 shows the distribution of all references across the categories of articles. Celebrity or role model stories were the most frequent (n ¼ 31), with health articles being the least (n ¼ 1). The celebrity or role model category contained 33.3% of the references. Frequently, articles in this category were interviews with celebrities following a birth. Kerry Katona explained how her child would not latch on so she fed her with breast milk obtained using a breast pump and supplemented feeds with formula milk (OK! issue 927, 29 April, p. 17). This was coded as 'positive for a combination of methods'. However, Josie Cunningham would not breastfeed as she 'does not like the idea of it' and so this was coded as 'negative towards breastfeeding' (Closer issue 595, 10 May, p. 29).
The real life category made up 27.3% of references to infant feeding. These stories portrayed common problems and successes women encountered when feeding their infants either with breast milk or breast milk substitutes. There were a wide range of stories across this category from feeding a premature baby via a bottle (Take a Break issue 16, 17 April 2014, p. 43), to a story from a woman who had suffered severely from anorexia and found breastfeeding too painful (New! issue 577, 30 June, p. 69).
Advertisements related to infant feeding represented 22.7% of the total references. Nine advertisements focused on formula milk particularly 'follow on milk' or 'toddler milk' products but specified that these products were only suitable from the age of one. The remaining advertisements were for supplements designed for pregnancy and just after birth.
There was one reference to infant feeding in health articles in New! Issue 570, 12 May 2014, p. 65. It related to sudden 
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Drivers and barriers for infant feeding
One of the most frequent themes identified in the 'drivers to breastfeeding' was promoting 'breastfeeding as a weight loss method' after giving birth. Women and celebrities identified not using 'crash diets' to lose their baby weight and choosing instead to breastfeed (New! issue 566, 14 April, p. 29 and 70 and OK! issue 931, 27 May, p. 27); thus, conveying to readers that breastfeeding is beneficial to the baby and could also help the mother.
'Celebrity endorsement' of breastfeeding was coded positively as a 'driver to breastfeeding' as promoting breastfeeding may act as a driver to encourage mothers to breastfeed their children.
'Barriers to breastfeeding' articles described other members of the family helping with feeding and these were categorized under the subtheme of 'family routine/home life'. Many articles expressed that bottle-feeding enabled the mother to have a break and allowed others to help (OK! issue 931, 27 May, p. 6 and Closer issue 591, 12 April, p. 18). Ten articles mentioned the 'role of male figures' in the newborn's life for instance, fathers taking a turn in feeding the infant, especially in relation to night feeds (Take a Break issue 19, 8 May, p. 43, Closer issue 592, 19 April, p. 22). This was a prominent theme and was interpreted as a barrier to breastfeeding because of the expressed view that if men could not help with feeding of the baby, then it could be more difficult for them to bond with their infants. Peter Andre in an article in OK! Issue 931 when asked about feeding his newborn responded, 'I am not much use on the night feed as Emily (his fiancée) is breastfeeding'.
Seven articles portrayed barriers to or negative aspects of breastfeeding for either mother or baby. These included conditions in which a baby could not be successfully breastfed such as a baby with necrotizing enterocolitis (Take 
Discussion Main findings of this study
Of the top five selling women's weekly magazines analyzed, most of the sample contained references to infant feeding. This in itself suggests that general interest magazines could be an influencer of social norms with regard to infant feeding and may provide an avenue to role model breastfeeding. There were an equal number of references to breastfeeding and formula feeding and the majority were positive to both approaches. Within the magazines there was little factual information about infant feeding, and reports were mostly people's opinions or experience. Health or factual articles may have been absent from this sample because the type of magazines analyzed in this study were women's general interest magazines, not parenting or health specific magazines. The majority of references were in the form of celebrity-related articles. As celebrities are ever present in today's media their potential to influence the decisions of members of the public is growing. Our study also demonstrated the lack of use of imagery to portray breastfeeding, as even though there were 44 references to breastfeeding present, only 1 of them was an image.
Some advertisements in the sample promoted 'follow on milk' or 'toddler milk' products but specified that these formula milk products were only suitable from the age of one. They were included in the analysis as even though they did not suggest substituting breastfeeding with these products, they did promote the use of formula milk from the age of one despite the WHO guidelines recommending breastfeeding up to the age of two. 6 Whilst the advertisements for formula milk products intended for infants aged one and above stated that breastfeeding was superior to formula feeding, as is required by the International Code of Marketing for Breast Milk Substitutes, the use of bottles in the imagery may normalize this method of feeding in preference to breastfeeding.
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What is already known on this topic
This study found an equivalent number of references to both feeding methods in contrast to previous studies where formula feeding references were present in larger numbers than breastfeeding. 11 Our study has been carried out 14 years later and this maybe a reflection of a slow change in attitude and behavior toward the acceptability of breastfeeding. 9 In addition, previous studies established that most reports were based on opinion or personal experience 11 ; however, due to the genre of the magazines utilized for this research we established that celebrity endorsement of feeding methods were most prevalent.
It is interesting to view these findings using the lens of social cognition theory as magazines could serve as a medium of peer influence by showcasing other's behaviors and the rewards received for certain behaviors. 22 For example, women may read about breastfeeding in magazines by role models and celebrities whom they regard as successful and the potential rewards associated with breastfeeding such as weight loss and health benefits to the baby; this may influence the method of infant feeding, thus acting as an external influencer to support the development of individual self-efficacy.
Magazines play a role in communicating social norms to readers and so the lack of visual representations of breast feeding in comparison to bottle-feeding suggests that imagery related to breast feeding is not socially desirable; this may arguably be interpreted by new mothers as unacceptability of breastfeeding in public. 9, 11 Our study found a number of references to the benefits of breast feeding to help them to lose excess weight gained during pregnancy, which has also been established in studies in Australian women's magazines. 23 This emphasizes the importance of the expected outcome of breastfeeding and understanding personal beliefs and motivations related to behaviors and to emphasize benefits for both mother and child. Self-efficacy is considered the most important determinant for behavior change as self-efficacy can be fostered by vicarious experiences such as observation of role models or peers successfully engaging in desired behaviors 22 and so portraying to women that breastfeeding is normal and that the majority of women can successfully breastfeed is crucial to making a positive impact on breastfeeding rates.
What this study adds
This study adds insight into the role of celebrity in the portrayal of infant feeding in the medium of women's weekly magazines that has not previously been reported on. More often than not, celebrities portrayed their infant feeding method of choice positively. We are presented with a challenge that celebrity role modeling of breastfeeding may serve to reinforce a message that only high-income women breastfeed and therefore, increased examples of women from across the social spectrum, successfully breast feeding would support the development of self-efficacy.
The lack of representation of breastfeeding images is an important finding and women's weekly magazines may wish to increase the number of breast feeding images in order to support the normalization of breast feeding as part of their corporate social responsibility agenda.
Limitations of the study References made to bottle-feeding made the a priori assumption that the bottle contained formula milk. However, we acknowledge that women can express breast milk and feed their infant from a bottle. This assumption was made based on bottle-feeding promoting the use of formula milk 20 but in some cases this assumption could be incorrect and have led to an overestimation of references to formula feeding.
The size of the sample was relatively small (n ¼ 58), however, it was comparable to similar studies considering aspects of pregnancy and childbirth in women's magazines. 14, 23 Analyzing a larger sample would be advantageous, however, the 4-month time period provided an adequate snapshot of content coverage in the case of weekly magazines. The time period April to July 2014 was selected as it did not include any special promotional campaigns for breastfeeding such as World Breastfeeding Week. We therefore consider the time period and the sample size suitable for the aim of our research and comparable to other studies. During the analysis, four duplicate copies of magazines were found within the sample procured for the study. These duplicates were not included in the analysis and replacement magazines were not available so this reduced the sample size from 62 to the final total of 58.
It is important to acknowledge that unlike newspapers, magazines remain in circulation for a longer period of time after publishing. This increases the circulation and audience size that magazines reach and hence enhances their impact; however, this increased audience size is difficult to monitor or estimate. One issue is sold for one calendar week as opposed to a newspaper which is sold for 1 day so this further increases magazine circulation.
In conclusion, references to infant feeding were found in the majority of magazines and no differences were apparent between the frequency of references to breastfeeding and to formula feeding. However, the text had little factual information about infant feeding and the limited amount of visual representation of breastfeeding and discussion of health benefits is of concern. Health professionals may wish to consider the value in using this type of media to provide messaging regarding infant feeding and support an improvement in understanding of the benefits of breastfeeding.
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